Effects of simultaneous application of ultrasound and microbubbles on intracerebral hemorrhage in an animal model.
Microbubble-enhanced sonothrombolysis (MEST) may be an alternative therapeutic option in ischemic stroke. Clinical study of the efficacy of MEST as an adjunct stroke therapy, before imaging with CT or MRI, requires experimental data on the safety of this approach in the presence of hemorrhagic stroke. We, therefore, investigated the effect of diagnostic transcranial ultrasound combined with microbubbles (US + MB) in an experimental animal model of intracerebral hemorrhage (ICH). ICH was induced in anesthetized rats by intracerebral collagenase injection. Transcranial ultrasound (2 MHz, mechanical index 1.3, 1051 kPa) was applied 3 h after ICH induction to rat brains for 30 min during a continuous IV infusion of sulfur hexafluoride microbubbles (SonoVue). The size of cerebral hemorrhage, the extent of brain edema, and the amount of apoptosis were compared with those from control rats with ICH but without US + MB. Results showed no significant effect of US + MB on hemorrhage size (control 23.3 +/- 10.7 mm(3), US + MB 20.3 +/- 5.8 mm(3)), on the extent of brain edema (control 3.3 +/- 2.0%, US +MB 3.5 +/- 1.9%), or on the rate of apoptosis (control 5.2 +/- 1.5%, US + MB 5.2 +/- 1.0%). We conclude that diagnostic ultrasound in combination with microbubbles does not cause additional damage to the rat brain during ICH in our experimental set-up. This finding provides support for the use of MEST as an early stroke therapy.